Processor 10 



|24A 

26- 
283- 



Memory Management Unit 
(MMU) 20 



Segment Registers 24 
24AAv— 24 AB 



Selector Descriptor 



CR 



LMA 



CR PG 



LDTR 



GDTR 



CR3 



LME 



PE 



30 
32 

34 



Instruction Cache 
12 



Operating 

Mode 

H 



Execution Core 
14 



I 



Data Cache 
16 



I 



External 
Interface Unit 

18 



Register File 
22 



MSRs 
36 



Fig. 1 



LMA 


CS L Bit 


CS D Bit 


Operating Mode 


0 


X 




1 6 Bit Mode 


o 


X 


1 


32 Bit Mode 


1 


0 


0 


16 Bit Compatibility Mode 


1 


0 


1 


32 Bit Compatibility Mode 


1 


i 


0 


32/64 Mode 


1 


i 


1 


Reserved 



70 



Kg.4 



GS Base 





Application 




Data 




80 


► 





KemelGS 
Base MSR 





O/S Data 




82 







O/S Call, 
SwapGS 
Executed 



84 



KemelGS 
Base MSR 





Application 




Data 




80 


► 





GS Base 





O/S Data 




82 


tat. 





O/S Service 
Complete, 
SwapGS 
Executed 



86 



GS Base 





Application 




Data 




80 


► 





KemelGS 
Base MSR 





O/S Data 




82 







f Time 
(Increasing) 



Fig. 5 



o 
<»s 

<£ 
ru 

□ 

m 

CI 

m 

a 
'IS 

a 



PQ 



00 

a) 

4— > 



< 

PQ 



PQ 



PQ 
PQ 
PQ 



00 



00 



I I 



bit 



13 



43 




03 

O 00 



/ 

< 

m 



00 

o 



/ 

PQ 



-No- 



Invalid 
Opcode 
Exception 



98 



StartTswapGSj) 




Yes 




Swap Contents of 
KernelGSBase MSR 
and GS Base 



No— i 



General 
Protection 
Exception 



T ▼ T 

End: SwapGS 



Fig^8 



Application 
Program 100 

Application 
Instructions 



Syscall 



More 
Application 
Instructions 




O/S Routine 102 



SwapGS 

mov gs:[SavedUserRSP], rsp 
mov rsp, gs:[KernelStackPtr] 
push rax 

• (Perform O/S Service) 



pop rax 

SwapGS 

Sysret 



-Yes 



Calculate Effective 
Address 



1010 



1014 



1016 



Start: Interpreter) 



Determine Operating 
Mode 



Analyze Prefix Bytes (if 
any), Opcode Byte, Mod 

R/M byte (if present) 
and SIB byte (if present) 



Perform Operation 



Update State Based On 
Results 



Calculate Next 
Instruction Fetch 
Address 



1000 



1002 




1004 




Yes- 



Branch to Exception 
Handler 



Fig. 10 



a 

>J3 

ru- 

N 
!|1 

Q 

a 
a 



Yes 



(Start: Translation) 




Translate One or 
More Instructions 



Optionally Optimize 
Translated Sequence 



Branch to Translated 
Sequence 



(End: Translation) 



1030 



1034 



1036 



1032 



Fi g. U 



1 



Descriptor Tables 



Page Tables 



Task State Segments 



RAX 



RBX 



General Registers 



CS 



DS 



Segment Registers 



LMA 



PG 



LME 



PE 



LDTR 



GDTR 



CR3 



Control Registers 



EFLAGS 



RIP 



MSRs 



Other Registers 



Memory 1040 



1046 
1048 
1050 



1052 



1054 



1056 



1058 



R0 



Rl 



Register 
File 1044 



Temporary 
Registers 

for 
Interpreter 
/Translator 
Use 



Processor 1042 



Fig. 12 



Descriptor Tables 



Page Tables 



Task State Segments 



CS 



DS 



Segment Registers 



LMA 



PG 



LME 



PE 



LDTR 



GDTR 



CR3 



Control Registers 



EFLAGS 



RIP 



MSRs 



Other Registers 



Memory 1040 



1046 
1048 
1050 



1054 



1056 



1058 



R0 



Rl 



Register 
File 1044 



Registers 
Mapped to 
General 
Registers 
1052 



y 



Temporary 
Registers 

for 
Interpreter 
/Translator 
Use 



Processor 1042 



Fig. 13 



Descriptor Tables 



Page Tables 



Task State Segments 



LMA 



PG 



LME 



PE 



LDTR 



GDTR 



CR3 



Control Registers 



MSRs 



Other Registers 



Memory 1040 



1046 



1048 



1050 



1056 



1058 



R0 



Rl 



Rn 



Rm 



Register 
File 1044 



Registers 
Mapped to 
y General 
Registers 
1052 

EFLAGS 
RIP 

Temporary 
Registers 

for 
Interpreter 
/Translator 
Use 




1054 



Processor 1042 



Fig. 14 



Carrier Medium 1090 



Interpreter 1092 



a 

IV 
H 

a 

m 



Translator 1094 



0 

m 
a 
a;i 

a 



O/S Routine 102 



Fig, 15 




1 — I 

toil 



o 
















CO 




, u 












! J 





J18C 




314A 



Memory 



314B 



T , / 



316A 



T 



1~ 


MC 


/ 












/ 




Processing 




V— I 




Node 










312A 










IF 


\ 





y-i 



518G;3- 



318A 



318B 



324F 



: s / 


IF ' 






Processing 


-f 






Node 




t-H 






312C 










MC 


\ 



318H 
— 3181 




316C 
— 314C 



318D- 
-324A 



324B 



316B 







MC 


/ 


\ 












Processing 


/ 






Node 










312B 








IF v 





324C 



318J 
324G 



324H 



318F 



318E 



324D 





IF 


\ 


Processing 


1 — f 




Node 








312D 






MC 


\ 



318K 
— 318L 




300- 



Fig. 17 



